Depending on the value of the Prandtl number, the average velocity imparted to a layer of Boussinesq fluid by traveling thermal waves applied at the upper free surface is found, in the linear case, to be either in the same or opposite direction as that of the moving thermal source. Since the mean flow is in the opposite direction only when the Prandtl number is small, the 4-day retrograde zonal motion of the Venus atmosphere may be evidence that the effective Prandtl number of the upper atmosphere is much less than unity. 
It has been proposed that the observed 4-day retrograde circulation of the Venus atmosphere is a zonal motion of at least the upper atmosphere driven by periodic solar thermal forcing [Schubert and Whitehead, 1969; Schubert and Younq, 1970] . If this mechanism is indeed operative in the Venus atmosphere, the analysis of the motions induced in a fluid layer by moving thermal sources can provide information on the diffusive properties of the atmosphere.
In this paper we consider the flow induced by traveling thermal waves in a layer of Boussinesq fluid bounded above and below by horizontal free and rigid surfaces, respectively. The thermal boundary conditions will be of two types: prescribed temperature fluctuations at the free surface and fixed temperature at the rigid surface; prescribed fluctuations in heat flux at the free surface and a thermally insulating rigid surface. The heat flux boundary conditions have previously been considered by Malkus [1970] .
The major result of our investigation is that the average motion of the fluid is either prograde (in the direction of the moving thermal wave) or retrograde depending on the magnitude of the Prandtl number P = v/• (v is the kinematic viscosity and r is the thermal diffusiv- We have numerically computed the solution of equations 1-3 subject to the conditions given in (5) and have determined Po($). These values of' P, below which (u)(1) is retrograde are given in Table I 
